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Verf ahren zum Verbinden von Gebildon aua therm op last! sc hen 
Kunatatoffen unter Warmeeinfluft 



Zum Verbinden von Gebilden aua therraoplastiachen Kunatatof f en, 
inabeaonder© von Folien t dlent neben dem Kleben vornehmlich daa 
Schveiften bzv. daa Heifiaiegeln. Die zum Schveifien bzv. Hei0~ 
siegeln erf orderliche Vanae wird bei den bekannten Verf ahren 
durcb beifle Metallflachen f heiAe Gase oder durch ein hoch- 
frequentea elektrlachea Wechaelfeld zugefiilurt. 

£a lat hierbei nachteilig, dafl steta grSOere Haterialtaengen 
ervarnt warden, ala ea zur II era t el lung der Verbindung erf order lich 
vara. Dieae unerwtinachte Erwarmung iat bei den bekannten Verf ahren 
nicht venneidbar f da die Brvarmung der Schweifietellc relativ long- 
earn erfolgt, wobei durch tfarraeleitung das dor Verbindungss telle 
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benachbarte Material . ebenf all. erwara* wird. Bel dor Brwanmmg 
durch heifl. Gaae eder beiBe Metallflnchen nutt vielfach di. Warm, 
durch mindeatena einen dar zu verbindenden Tall, bindurch an di. 
Verbindungaatelle gebr.cht ward... Balm dielektriechen BrwSr-en 
*ird da. gaaamta Material erwar-t, da a aicb in. alekt*i.ch.n wech- 
salfald befindet. Dadurcb wird aft. zwangaweia. Material »it er- 
wHrmt, daa an dar Verbindung nieht unmittelbar beteiligt int. Da 
daa auf Schv.iBt.-per.tur erwar-te Material vielfach echl.chtera 
technolagiache Bigenachaften bat .1. daa Auegang.mat.rial, i.t .a 
wunecheu-wert, die erwHr-te Materlal-enge auf da. unbedingt er- 
forderliche Mindeataafl a» beacbranken. 

£. wurd. nun .in V.rf ahren *u» Verbinden van Gebilden au. thar-a- 
pla.tiechen Kuneteteffen, ln.b.-ond.r. von Kunatateff-Falian, 
unter VarmeeinfluB g.fund.n, bai de» dl. Warme.inwirkung pr.ktl.ch 
auaachliaBllch auf di. Mat.rialmenga b.acbrankt wird, di. »u. Her- 
atellan der VerbinduUg unbedingt erwar.it warden muB. Ga-aB dar Br- 
findung wird die erforderlicb. Warmeenergi. in Farm eiuer elaktro- 
„agn.ti.chen Vellenatrablung aufg.br.cht, deren W.ll.nlange auBer- 
halb des Bereicba der Bigonabaarptian daa Material, liagt, du»ch 
da. die b*ellen.trahlung die. VerbAadw«»Bj^ # f»atl^naV|Pl 1 dar 

elektromagnetiachen Mallanatrahlung an der Verbindung.atell. durch 
einen Ab.orber in Var-e mgewand.lt wird. 

je nach den Eigenscbaf ten de. au wrbindenden Material, kann di. 
verwendet. elektronegn.ti.ch. Well«n.trahluug 1- Mellenlangenba- 

« .ft tmd 1 on. waraugawei.e jedoch awiacben 
r.ich zwiechen 0,l8 yum und l ma, 

_ . . .. v _4 sweeknaOlg, die Int.naitat der 
0,3 imdlB yim li.gen. B» iat dab .a aweeionoiM.8, 

irKnlen. daB die Vartnesiifuhr aehr 
benutst.n Strahlung a o hack an wan*«n, o 
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reach erfolgt, mo deft nur die nachate Umgebung daa 
Ifarialeltung «*t erwarmt wird. Dl.« laflt aich durcz 
Oder seitliche Eonaentration dar Strahlung, beisp* 
Pokneeieramg-oder Blitnbetrieb arraicban. Ala beacs 
habea aich Stranlnngeqnellen ervieaen, die nach c= 
atianilierten Hoi. .ion arbeiten, und die ala Laaar 
kannt aind. Be konnen jedoch each Punken oder and* 
quellen rerwendet warden, Vorottegeaetet, daft ihre 
reichend boch let. 

Ala Abaorber aur Umwandlung der elektromagnetiach- 
in Varae eignen aich alle Staff e t die daa nuftrefa 
einea auareichend kleinen Volunen abeorbioren, nam 
verblndenden Material ver trSglich aind. So konnen 
baiaplelaweiae Farbatof f e odar Farbpigaente verwea 
beaondere aolche, deren aichtbare Farbe im Bereicel 
tarfarbe au der eingeetrahlen Wollenatrohlung lie- 
geeiguet hat aich jedoch RuB.erwieaen, da dieaer = 
arorendbaren Wollenlangenbereich eine auareichend 2 
tion bealtxt. 

Erfolgt die Vorblndung durch elnen HeiBklober ©de~ 
achengelegte HoiOaiegolfelie, ao konnen der Klebo= 
folia aelbat entaprechend eingefarbt werden. 

Die im Abaorber eraeugte warme kann also entweder- 
banachbarta Haterial der su verblndenden Telle er- 
unter Ornek verechvejlflt warden kann.Sie kann ends 
wKrmung ainaa Milf setoff a, beiepielaweiae ainea Hi 
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der nach dem Erkelten den Zusammenhalt der zu verbindanden Tell, 
bewirkt. Durch nachtreglichea oder gleichzeitigea Anpreeaen kann 
die Vorbindung verbeaaort warden. 

Zur Eriiiuterung der Erfindung dieaen die beid«. folgend.n B.i- 
spiel ex 

BeiB Piel It 

• 

Zur VerachweiBung zweier Fallen aussneckte- Polyeater wird die 
Strahlung eines Rubin-Laser, benutzt, die durch eine Sammellinae 
««f die zu verachweiBende Stelle zwiachen den Polien konzentriert 
wixd. An dieaer Stelie befindet eich anf einer der Polien eine 
RuBechicht, die durch einen La-er-Blitz erwar»t wird.und die ihr 
banachbarten Telle der Pelie aufheizt. Durch eine Kle«nnrorrichtung 
warden die Polien zuaa«mengepreflt f so daB VeracbveiBung eintritt. 

BeiB plol 2i 

Ala Licbtquelle dient ein kontinuierlich arbeitender Gaa-Laaer 
( A» + -L*aar . t Wellenlangen haupt*Sc'hlich 0,4380 nnd 0,51*5 /» >' 
Durch zwei Sammellinsen, deran Brennweiten slch etwa wie 1 : 30. 
warhalten und die ao angaordnet eind, daB die Brennpunkte Z usanunen- 
f alien und die dem Laaer nahere.Linae die langere Brennwaite beaitat, 
wlrd ein Lichtatrahl geringen Durchmesaera und hoher Intanaitat er- 
zeugt. AuT einer der zu verbindenden Polien 1st mit einem roten 
Elsenoxld-Pigment ein Strich aufgedruckt. Die zu verbindenden Folien 
warden aufeinander gelegt und ao durch den Lichtatrahl gefiihrt, dafl 
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der rote Strich durch eine der Polien hindurch verluatloa beleuchtet 
und durch eoino spezifiache Absorption ervfirait wird; Durch eine An- 
driickvorrichtung verden gloichzeitig die Folien zusanunengeprelit 
und an der belichteten Stelle verarinreiflt. 

geigpiel 1: 

Zur Verachweiflung von Pollen aua gerecktem Polyathylen wird auf 
die zu veracbveinenden Stellen der Folien Rufl aufgebracht. Die 
Schveiflatellen warden ana ch lie A end uber eine fokuseierende Spie- m 
goloptik mit der Strahlung eine a mit einem C0 2 -N 2 -Gemiach arbei- 
tenden Gaalaaera beatrahlt. We VellenlKnge der Laser-Strahlung 
llegt bei etva 10,6^. Im Gegenaata au Polyathylen abaorbiert 
Rufl Strahlung dieeer Vellenlangen atark und ervanat die benach- 
barten Polienbereiche. Durch eine Kleimnvorricbtung warden die 
Folien zusamnengepreflt und veracbweiflt. 
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Patent ~™«pruchot 

(7) Verfahron zu* Verbinden von Gebilden aus thermoplastischen 

Kunststoffen, iasbeaondere von Fallen, nnter VarmeeinfluB , 

dadurch gekennzaichnet, daft die erforderlicbe Warmeenergie 

in Form oiner elcktromagnetischen Well ens trablung aufgebracht 

vird. doren VellenlSnge auBerhalb dos Bereichs der Bigen- 

1 * durch daa die Vellenstrahlung die 

absorption das Materials liegt, 

Verbindungsstelle ^f^Ve^We <*er IfellDnstrahlung 
^ dar Verbindungsstelle durch einen Abaorbar in Varae umge- 
vandal t virda # 

2. Vorfahran nacb Anspruch 1, dadurch gekennzeichnet, daB die 
erfordarliche Enargia in Pona einor elektromagnetischen Vellen- 
strahlung i- Wallanlanganbaraicl* zwischen 0,i8 /Um und 1 mm, 
vorzugsKaiaa zwiscben 0,3 und 1* /«« aufgebracht Kird. 

3 . Vorfahron nach Anspruch 1 und 2 f dadurch gekennzeichnet, da* 
ala Quelle dar alaktroma«netiacl»en Vellenatrahlung aina Anord- 
nung dient, die nacb dam Prinzip dea atlnwlidrtan Emiaaion 
arboitota 

k, Verfahren nacb Anspruch 1 bis 3, dadurch gakannxaicbnat , daB 
dia Strablung auf dia zu varbindande Stalls fokussiart vird, 

5 . Verfahran nach Anspruch 1 bin 4, dadurcb gakannzaichnat, daB 

als Abaorbar ain Parbstoff odar e in Pigment dient, dessen Bigen- 

, _ . . dar eingestrahltan 

absorption im Boreich 

Vellenatrahlung liegt. 909823/0877 
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Verfahren aacb 'Anapruch 1 bis 5|. ***««h gekennzelchnet , dafi 
als Absorber Rafl dlent. 
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Methods of joining items made from thermoplastic p lasties* 
materials under the action of heat 

In addition to using adhesives, the most common method of 
joining items made from thermoplastics materials, in particular 
films, is welding or heat -sealing. In existing processes, the 
heat needed for welding or heat -sealing purposes is introduced by 
means of hot metal surfaces, hot gases or by a high-frequency 
alternating electric field. 

The disadvantage of this approach is that the quantities of 
material that are heated are always in excess of what is 
actually needed to produce the join. This undesirable heating is 
unavoidable in existing methods because the joining point is 
heated relatively slowly and, as heat is introduced, the material 
adjacent to the joining point is also heated. If heating is 
effected by means of hot gases or hot metal surfaces, heat has to 
be introduced several times at the joining point of at least one 
of the parts to be joined. In the case of dielectric heating, all 
of the material disposed in the alternating electric field is 
heated. This means that material that is not involved in the 
actual joining process is always necessarily heated. In view of 
the fact that the material has much poorer technological 
properties than the starting material when heated to sealing 
temperature, it is desirable to restrict the amount of material 
that is heated to the absolute minimum amount necessary. 

A method of joining items made from thermoplastic plastics 
materials, in particular plastics films, under the action of heat 
has now been discovered, whereby the heat is limited virtually 
exclusively to the quantity of material which absolutely needs be 
heated in order to produce the join. For the purposes of the 
invention, the requisite heat energy is applied in the form of an 
electromagnetic wave radiation, the wavelength of which lies 
outside the range of the natural absorption of the material by 
means of which the wave radiation is intended to produce the 
join, and the energy of the electromagnetic wave radiation is 
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converted into heat by means of an absorber at the joining point. 

Depending on the properties of the material to be joined/ the 
electromagnetic wave radiation used may be in the wavelength 
range of between 0.18 /urn and L mm, but is preferably between 0.3 
and 12 /urn. It is of practical advantage to select the intensity 
of the radiation used in such a way that the heat is applied very 
rapidly, so that only the area immediately adjacent to the 
absorber is heated as heat is applied. This can be achieved by 
concentrating the radiation spatially and/or on Lhe basis of 
timing, for example by focussing, or a flash. It has been found to 
be particularly effective if radiation sources which operate on 
the principle of stimulated emission are used, known as lasers or 
masers. However , radio or other sources of irradiation may be 
used, provided their intensity is sufficiently high. 

Suitable substances which might be used as an absorber for 
converting the electromagnetic wave radiation into heat are all 
those which absorb the incident light in a sufficiently small 
volume and which are compatible with the material to be joined. 
For, ^^^npje, dyes or dye pigments might be used as absorbers, in 
particular those whose visible colour lies within the range of 
the complementary colour to the radiated wave radiation. Carbon 
black has proved to be particularly suitable in this respect 
however, because it has a sufficiently hicrh natural absorption 
across the entire range of wavelengths which may be applied. 

If the join is made using a heat -activated adhesive, the adhesive 
or the sealing film itself may be coloured accordingly. 

The heat generated in the absorber may therefore heat the 
material immediately adjacent to the parts to be joined so that 
it can be sealed under pressure. Alternatively, it may be used to 
heat an auxiliary substance, such as a heat-activated adhesive, 
which will cause the parts being joined to be held fast on 
cooling. The join can be further improved by subsequent or 
simultaneous pressing. 
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The examples described below are intended to provide an 
explanation of the invention. 

Example 1: 

Two films of outstretched polyester are heat-sealed using 
radiation from a ruby laser with a converging lens to focus on 
the point at which the films are to be heat -sealed. A layer of 
carbon black is disposed on one of the films at this point and is 
heated by a laser flash so that the adjacent parts of the film 
are heated. The films are pressed together by means of a clamping 
mechanism to produce heat -sealing. 

Example 2 t 

The light source used is a continuously operating gas laser (Ar* 
laser, wavelengths primarily 0*4880 and 0.5145 / */um) . By means of 
two converging lenses, the burning widths of which operate on a 
ratio of approximately 1 : 30 and disposed so that the burning 
points coincide, the lens closest to the laser having the longer 
burning width, a light beam with a small diameter and high 
intensity is generated. JV. stripe of red iron oxide pigment is 
printed onto one of the films to. be joined. The films to be 
joined are placed one on top of the other and passed through the 
light beam so that the red stripe is illuminated though one of 
the films without loss and heated due to its specific absorption. 
When pressed together, the films are simultaneously applied one 
against the other and sealed at the illuminated point. 

Example 3; 

In order to heat-seal films of stretched polyethylene, carbon 
black is applied to the points at which the films are to be heat- 
sealed. The sealing points are then irradiated with irradiation 
from a gas laser operating on the basis of a C0 2 -N 2 mixture by 
means of a focussing mirror optical system. The wavelength of the 
laser radiation is approximately 10.6 Unlike polyethylene, 
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carbon black absorbs radiation at these wavelengths to a high 
degree and heats the adjacent regions of the films. The films are 
pressed together and heat -sealed by a clamping mechanism. 
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Claims 



1. Method of joining items made from thermoplastic plastics 
materials, in particular films, under the action of heat, 
characterised in that the requisite heat energy is applied 
in the form of an electromagnetic wave radiation, the 
wavelength of which lies outside the range of the natural 
absorption of the material by means of which the wave 
radiation is intended to produce the joining point, and the 
energy of the wave radiation at the joining point is 
converted into heat by means of an absorber. 

Method as claimed in claim 1, characterised in that the 
requisite energy is applied in the form of an 
electromagnetic wave radiation in; the wavelength range of 
between 0 . 18 /urn and 1mm, preferably between 0 . 3 and 12 
/um. 

Method as claimed in claim 1 and 2, characterised in that a 
unit which operates on the principle of simulated emission 
is used as the source of electromagnetic wave radiation. 

Method as claimed in claim 1 to 3, characterised in that 
the radiation is focussed on the point to be joined. 

Method as claimed in claim 1 to 4, characterised in that a 
dye or a pigment whose natural absorption lies within the 
range of the irradiated wave radiation is used as the 
absorber. 

Method as claimed in claim 1 to 5, characterised in that 
carbon BlackT is" used as the absorber. 
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